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E201/E191 
AUTHOR: Prima, A.M. 
om" 
TITLE: Vibrational Spectra of Silicates. III, Equations 
Representing Vibrations of Plane Silicon---Oxygen 
Rings of Silicates y\ | 
PERIODICAL: Optika i spektroskopiya, 1960, Vol 9, No 4, pp 452-459 
TEXT: The author analyses. theoretically vibrations of plane 


Silicon—oxygen rings of Dah symmetry, present in many 


silicates and bound by metal atoms to the crystal lattice. 

Using complex coordinates to allow for Symmetry, general matrices 
were obtained for reduced kinematic and dynamic coefficients. 
Selection rules were found which were applicable to various types 
of structure and symmetry. Symmetry types whose frequencies were 
independent of the number of silicon atoms ina ring were 
determined, The results of the paper can be used to interpret the 
Spectra of crystalline silicates, The paper is entirely theoretical. 
Acknowledgement is made to B.I, Stepanov and N.A. Borisevich for 
their advice, SS re ae 

There are 1 figure, 6 tables and 10 references: 7 Soviet and 

3 German, SUBMITTED: January 4, 1960. Card i/1 
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7(3), 5(4), 24(7) SOV/48~-23-10-18/39 

AUTHORS: Borisevich, N. Ae, Makarevich, N. I., Prima, A. k., a3 
Bardyshev, I. I., Cherches, Ye. 4. Pe ge ee ft, 

TITLE: Identification of Resin Acids by Means of Their Infrared 


Spectra 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 10, pp 1219-1221 (USSR) 


ABSTRACT: Coniferous resins, which essentially contain terpene hydro- 
carbons and resin acids, have many industrial uses. As tne 
chemical analysis and the separation of the individual acids 
causes considerable difficulties in a mixture of pure resin 
acids, the infrared spectroscopic analysis of these substances 
is of particularly great importance. Hitherto, however, not 
many resin acids have been investigated in this way. In the 
present paper the authors give the results obtained ty in- 
vestigating four such resin acids, the structural formulas are ‘ 
mentioned: abietic acid (I), levopimaric acid (II), dextro~ 
pimaric acid (III), and dehydroabietic acid (Iv). Solutions 
of these acids in CCl, as well’as pressed samples of acid + 


Card 1/2 potassium bromide were investigated by means of a IKS~-11-type 
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SOV/48-23-10-18/ 
Identification of Resin Acids by Means of Their Infrared Spectra 


spectrometer. The spectra of the solution and the pressed sample 
show practically no difference whatever. The spectra obtained 
are shown by four diagrams. Their particular features are dis- 
cussed. Within the range of the valence oscillations of the 
groups CH, CH, and CH, the spectra of I, II, and IV are very 


similar, and only III deviates, which is due to the existence 
of the group ~CH= CH. The frequency of the bands corresponding 


to the groups C=0 and COH (1685 and 1282 ak depends only 
to a small extent on the structure of the remaining acid 
molecule; the intensity of these bands, however, differs con- 
siderably according to the individual acids. Within the range 
of the double bond C=C a band was found at 1544 em-! in I, II, 
and IV, and one was found in III at 1631 cm-1 as well as one 


at 1409 om’. In IV the band (1502 om™'), which is character- 
istic of the benzene ring, was found. A number of intense 
bands was also found in the range 800-1100 cm-!: 693 (1), 
1007 and 1024 (11), 821 (IV) and 905 em-!(III). There are 

1 figure and 1 Soviet reference. 
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Infrared spectre of resin acids. Zhur. fiz (MIRA 17:8) 
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Determining the optical constants cof synthetic quartz in the 

infrared spectral region. Vestui AN ESSER. Ser. fiz.-tekh. nav. 
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APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343020017-0" 


BEPROVED FOR RELEASE: biel ocr see CIA-RDP86- cee acer aercsedeh 0 


SESS BER BE EEG RR Tr 


PRIMA, A.M.; MAKAR:VICH, N.I.; CHuRCHES, KheA,; BARDYSHEV, I.I. 
spirale ates 


Study of the molecular association of resin acids by infered 
spectroscopy methods. Izv. AN SSSK.Ser.fiz. 26 no.10:1313-1316 
0 162. (MIRA 15:10) 


1. Institut fiziki AN BSSR i Institut fiziko-organicheskoy 
khimii AN BSSR. 
(Kesin acids~Spectra) (Molecular association) 
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SOV/51-4-6.-5/24 


Stepanov, B.I. and Prima A.M, — 


Vibrational Spectra of Silicates (Kolebatel'nyye spektry silikatoy) 
I. Calealation of Frequencies and Intensities of Silicate Spectral 
Lines (1 Raschet chastot i intensivmnostey liniy spektrov sililmto7) 


Optika i Spektroskopiya, 1958, Vol IV, Nr 6, pp. 734-749 (USSR) 


In order to investigate vibrational spectra of silicate glassee, it 

is necessary to study first the simpler spectra of silicate crystals. 

The latter consist of silicon-oxygen groups (tetrahedra, chains, 

layers), which are sometimes bound by atans of metals and other elements. 

The present paper reports calculations of vibrational B8pectra of atoms 

in silicate crystals. All calculations were made using the method 

developed by Yel'yashevich and Stepanov (Ref 17) for calculation of : 
molecular vibration frequencies. This approach made it possible to . 
simplify the solution of the problem and to discuss varigus crystals 
using the same vibrational ceerdimates. All vibrations were made 

in the harmonic approximation, taking into accound deformational and 
torsional vibrations. Time equations wore obtained for vibrationa 

of various types of symmetry. All these calculations are not difficslt 
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SOV/51-4-5~5/24 
Vibrational Spectra of Silicates. I. Calculation of Frequencies and Intensities 
of Silicate Spectral Lines 


but are very cumbersome. For this reason the authors give in thei~ 
paper only the main results which apply to valercy vibration:. 
Details and results of calculations for deformational vibraticr: are 
given elsewhsre (Refs 19, 20). The authors obtained frequencies, f2rms 
of normal vibrations, intensities and polarization: sf vibraticna? 
lines of the following silicate crystals: pyroxenes (structire is 
shown in Fig 1), Si0y tetrahedra joined into an infinite layer 
(85 shown in Fig 2), pP- cristobalite (structure is shown in Fig 3) 
and fs-quartz (structure is shown in Fig 4). Figs § and 6 show the 
infrared and Raman spectra calculated for all the silicates menttore’ 
above. The height of the lines corresponds to the relative values <f 
' intensities calculated for wandom distribations of chains, layere and 
crystallites, of cristobalite and quartz, i.e. for glasses and strongly 
: disordered crystals. The results of calculations shown in Figs 5 ani § 
are approximate (the main approximation is due to exclusion of the 
effect of deformational coordinates). There are 6 figures and 23 
references, 16 of which are Soviet, 2 German, 2 American, 1 Fren:h. 
card 2/2 1 Indian and 1 translation of a Western work into Ruseie:,. 
ASSOCIATION: Institut Fiziki i Matematiki AN BSSR; Belorusskiy Gosudaratvennyy 
Universitet ( Institute of Physics and Mathematica, Academy of Scisnces 
of the Belorussian $,.S.R.; Belorussian State University) 
SUBMITTED: July 26, 1957 
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Calculation of vibrational spectre of silicates. Trudy Inst.fiz, 
i mat, AN BSSR no.2:12b-173 ' 57. (MIRA 12:1) 
(Silicates--Spectra) 
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in Fig 3. The neigit uf the lines giver tho rolativ. Lugano hi iad. 
The forbidden lines aro snown dashed. The lotta Ay. + Bye B.. 
give the typo of symagtry of the normal vibrations . oy ow chore 
carried cit caleulations only for the vilenc> fraqeen.... wm the 


razica 400-1200 en7l, Figs 1-3 vhow the rosulte if >, vaciants 


of calenlutionse with different values of quasielasti: 


well as experimental results. Fig + gives the Rema Tp. OF 
ef 1 


glasses of metusilicats an! bisilicate eoaposition amt cr oe? 

quarts, obtained experimentally (Fig 4d); aig in Fig wa Se 3 

of polycrystals consisting of chains. Jaminge aad of 4 

theoretically using the Sta variant (the Sth row in Figs Pe 

It is sean that the theoretical and exporinentat spoibra A552 sail ad 
a) 


jt is possible to {ntarpret tne atperimental results ohn, co 4 THEOTy 
cara 2/2 given in this paper- There are 4+ figires and 15 soon) G2 Wallen 


are Soviet, 1 Geller wel 1 American. 
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- | AUTHOR: Prima, A, 


m TITLE: Possible epplication of iteration msthode and “relaxation” 
“3 Methods for the Calculation of the constanta 
| of transletion 


. | CITED SOURCE: 
| 99=105 


} 

| 
eas, | is 

i 


seme. 


Tr. Komis. po Epektroskopii, 4N SSSR, vyp. 1, 1964, 
: tte ann Soe ten og oe IEE, ~— 


|) forte TAGS: potential Snergy constant, 
| 


molecular potential energy 7 
potential energy matrix, iteration tethod, relaxetian Method 


| TRANSLATION: A 


H 
H 


scheme {5 proposed for the célculetion of 
OLlements of the matrix of th 


the diegonal 
J e potential-energy conetantea on the basis 
| Of an iteration method, and al 


ee 80 & scheme for the calculation of the 
j diagonal and nondtagonal elenent 
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an | SOURCE: Ref. zh. ‘Pizika, Abs. 3D231 © 42 
\AUTHORS Thbenkov, Re G.5 Marupov, Rojflvenova, No V.5 Brima, A. Me OS 
18 i aaa 


_|gIvtE: Features of infrared spectre of bydrocarbons 


~|ermen source: ‘gr. Komis. po spektroskopii. AN SSSR, vyp. 1, 1964, 337-348 
OE pe Mae “4 a aaa nace anieennecemanemnennentn-stnaaiaanel = Sopentats 
| NOPIC TAGS: infrered spectrum) hydrocarbon, saccharide, cellulose - 


\TRANSEATION: The spectra of e large number of hydrocerbons, namely mono-, di-, and 
polysaccharides pnd their substitutes, are compared. It is shown that changes in 
the structure have a strong effect on the infrared spectra of this ecless of con 
pounds. Tne interpretation of @ series of fundamental frequencies is made more pre~ 
cise. It 48 concluded that account must be taken of the confirmationel factors in 
the analysis of infrared spectre of hydrocarbons. Considerable attention is paid 
to en investigation of the spectre of the most 4mportant saturel high polymer - 
cellulose in different structural modifications. 
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Vibrational spectra of silicates. Part 3: Souatioas for the 
vibrations of plane silicon-oxygen rings of silicatas. Opt. i 
spektr. 9 no.4:452-459 0O '60. 


(MIR. 13:11) 
(Silicates) (Chemical bonds) 


Paes Ter sn aie SoS eee os % + oe 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343020017-0" 


43020017-0 


ee eee 
pert eta, Boe 


"APPROVED FOR RELEASE: 03/14/2001 


eee Soe eect ee 


CIA-RDP86-00513R0013 


Sa et ee ee 


cpm ere gh RS, ee a oe! i 7, 


Woigt Po 


PRS ete OL oot a geome 


AP6020965 SOURCE CODE: UR/0226/66/000/006/0077/0087 


AUTHOR: Yeremenko, V.ONC; Buyanov, Yu. I.; Prima, 5. B. 
ORG: Institute for Problems in the Science of Materials. AN UkrSSR (Institut 
problem materialovedeniya AN USSR) 


TITLE: Structure of a phase diagram of a titanium -copper system 


2 

SOURCE; Poroshkovaya midealiinngign. no, 6, 1966, 77-87 / 

Gi eset , qn tat 2 
TOPIC TAGS: titanium coppemsystem, phase diagram, -ateradurcmretrte analysis, 

Qa Cao Joe 

ABSTRACT: Phase diagrams of a titanium-copper system have been studied by 
metallographic, x-ray and microdurometric analyses at concentrations of 20 to 
100 at % Cu. The results obtained and the data in the literature have enabled the 
authors to construct a phase diagram of the Ti-Cu system, The System has six 
metalloides, of which Tig Cu, Ti Cu, and Ti Cu, form phases of variable composi- | 
tion with narrow regions of homogeneity, Orig, art. has: 3 tables and 2 figures, 
[Based on authors’ abstract] [AM] 
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[TITLE: A frequency meter for telemetry. Class 21, No. 190968 


| Acc NR APTOO90T1 


" iSOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye wnaki, no. 3, 1967, 47 


jTOPIC TAGS: telemetry, frequency meter, magnetic amplifier, positive feedback, 
foo feedback 


(ABSTRACT: This Author's Certificate introduces: 1. A frequency meter for telemetry. 


' 
| 
| 


|The unit is based on the mutual effect of two magnetic fluxes in a Magamp: the variable 


‘from an independent power supply with bridge rectifiers. To increase accuracy and make 
provision for monitoring the operation of the transmission channel, the installation 
contains a square pulse buffer generator with a natural frequency below the "zero" 
ifrequency of the Signals being transmitted. The generator input is conmcted to the 
transmission channel through a synchronizing stage, while the output is connected to ‘ 
the AC winding of the magamp. 2. A modification of this frequency meter with automatic 
jtemperature compensation. One end of each of the two circuits of the external positive 
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_ jthe signal to be measured. The other ends of the feedback windings are connected to 
ithe positive output of the bridge rectifiers for right and left cycles respectively, 

and interconnected through a resistor. The feegback windings for right and left cy- 

cles are connected in opposition. 
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_ ORG: Ingtitute of Semiconductors, Academy of Sciences UkrésR, hiev 
i te re OT, KALB 


_ TITLE: Nonequilibrium field effect on Si in the region of high de- 


pletion 2] 
a SOURCE: Physica statua solidi, v. 11, no. 2, 1965, 711-718 


TOPIC TAGS: silicon semiconductor, electric conductivity, semicon- 
ductor band structure, nonequilibrium 


‘ABSTRACT: ‘The features of the non-equilibrium field effect are ine- 


vestigated for silicon in the region of high majority carrier de- a 
pletion and non-equilibrium between the energy bands. The observed — 
effects are a strong asymmetry of the amplitude dependence of con- 
‘ductivity with respect to the sign of the external field, a current- | 
pinch effect, and a strong dependence of the kinetics of field effect 
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‘on field strength, temperature, and light intensity. A mechanism is 
‘proposed for the non-equilibrium field effect in the depletion region 
which involves a strong retardation of screening by surface states at 
_ low temperatures and thus allows penetration cf the field into the 

‘ wolume of the crystal. The experimental data agree quantitatively 
‘with the calculation, Orig. art. has: 4 formulas, 10 figures. [Based ee 
: en author's abstract] 
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ORG: none ; 
TITLE: Investigation of the gold-doped physical surface of germanium 

2? 
SOURCE: Radiotekhnika i elektronika, v. 10, no. 9, 1965, 1733-1735 


TOPIC TAGS: germaniun semiconductor, semiconductor research 
: UM, i 
‘ABSTRACT: The results of an soap investigation of n-Ge specimens (45 ohms-cn, 
~ volume lifetine, 1 psec) etchant-doped with Au are reported. Fast-state charge VS. ; 
surface potential and surface recobination rate vs. surface potential curves 
‘are shown, It is found that the Au-doping produces a second recombination level 
‘located above the Ey (& = 46xT) with capture cross-sections of Cp2 = 10726 cm, 
= 3x 10°23 con® (acceptor level). The Au-doping also creates a set of fast 
‘nonrecombination states located higher and lower than the center of the forbidden 
‘band Ey as compared to E, and E, "The authors wish to thank_N. A. Petrova for her 
‘help in doping the specimens." Orig. art. has: 2 figures. 25 
> Oe GC, ULC: 539 .293.011.72535-215- 121 5464289 
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Nonequilibrium effect of the depletion of silicon of its majority 
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| wreEE: Concerning the mechanisa of the non-equilibrium effect of depletion of 77 
uajority earriers from silicon Seen 


SOURCE: Ucreyins' ky fizyohuyy churnal, Vs 10, 10. k, 1965s 389-397 
“| OPTIC TAGS: “fteld effect, nonequilibriua effect, silicon, earrier depletion, cone 


Z ia 


ae 


ABSTRACTS his is & theoreticel explanation of the field effect in non-equilibriua 
| depletion, proposed in the preceding paper in the game source (Accession Fr. 
| §011064). ne change in the space charge, the electric field, the conductivity, 
/ and caspacitence of the semiconductor’ are ealculsted as functions of the potential 
| drop acrosa the semiconductor in the non-cquilibrius mode. It ie shown tiat the 
ealewited value of the depth of penetration of the field et the instent ef the 
; blocking of the current coincides with the thickness cf the silicor plate, while 
| the calevlated value of the mobility of the field effect, with account of the 
change in the capacitance ceincides in the ease of large fields with the crits 
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i] mobL lity. of: the holes. 4n the volume. thie offere evidence of the quartitetive ‘eeeae 
| Qgreement between the theoretical model and the experimental data, and confirms - 

.} the main idea of the proposed mechanism, in which the daninant role is pleyed by 

the majority carriers and the charge in the ecnductivity and in the elaving down 

of the rate of their generation with decreaeing temperatures from the surface Lev-' 
el. The generation of the majority carriers within the value of the senicenduct- 
or from local centers, and the generatien of the minority carriere, apparently 

‘| play no essential. Fole. Orig. art. hast ‘8 figures and 1h formulas. 
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reaction in dysentery. Zhur, mikrobiol., epides. 4 er 27 es 
27-30 Mr! 56. MLBA 9:7 


1. Ix kliniki infektsionnykh bolesney Kubanskogo meditsinskogo 

inetituta. 
(DYSENTERY, BACILLARY, immunology, 

reflex mechanism of intradermal reactions (Bus )) 
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AUTHORS : Prymachenko, V. Ye., Lytovchenko, V.G., Lyashenko, 
V.t. and Snitko, 0.V. 


TITLE: The study of fast and slow electron states on a 
germanium surface 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 3, 1960, 
345-356 


TEXT: The effect of an external electric field is studied on the 
dark conductivity (the field effect) and on the surface recombina- 
tion of thin germanium plates in vacuo, The field effect was inves- 
tigated at ad.c. voltage, as well as by applying rectangular pulses; 
this made it possible to determine separately the parameters of the 
fast and slow surface states. ‘The method of investigation used is 
more advantageous than earlier methods; in particular, it permits 
studying all the surface states on a single specimen. The size of 
the specimens was approximately 1.5 x 0.5 x 0.015 cm. ‘The specimens 
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were treated with CP-4 and, after measurements, with boiling H209. 
The germanium plates were p-type with specific resistance 40 - 50 
Ohm. The specimen served as one plate of a capacitor to which a 
d.c. voltage of 2500 v was applied as well as an a.c. voltage (rec- 
tangular pulses). The dark conductivity @ was Measured by a com- 
pensation method. The change in conductivity Ao (following the 
application of the rectangular puises), was measured by a specLal 
circuit. The rate of surface recombination was determined by the 
effective relaxation time Vv of the photoconductivity, following 

the illumination of the middle part of the specimen by the rectangu- 
lar pulses of light. The relaxation of the photocurrent followed an 
exponential law. A diagram is given of the circuit used for the in- 
vestigation. Curves are given for Ao as a function of the charge 

Q induced on the germanium surface. The presence of a minimum on 
the experimental curve Ao’(Q) permitted determining ‘the surface 
potential Y for each Q. The total surface potential reaches 15 kT/e 
~ 0.38 eV., i.e. it is ap»roximately equal to half the width of 
the forbidden germanium zone. Further, the field effect makes it 
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possible to determine the charge Q, in both fast and slow states, 
(Q5 = Q- Q, where Q, is the space charge). ‘The surface charge in 
fast states changes relatively little for small Y, whereas for large 
Y it changes rather sharply. The dependence of Q, on Y leads to the 
interpretation of the energy levels (discrete vs. coutimous). The 
authors assume discrete interior levels; this assumption is support- 
ed by the results of recombination measurements and is also in agree- 
ment with A. Hany's results (Ref. 21: J. Phys. Chem. Solids. 8, 87, 
1959), Therefore, the results obtained from the field effect for 
the fast states are interpreted by the authors by means of a model 
of four discrete levels, whose parameters are given in a table; for 
the slow states, two discrete levels are assumed. ‘the charge of 

the slow states is much greater than that of the fast states. Hence 
the slow states are of basic importance in screening the constant 
external field. Further, the dependence of the rate of surface re- 
combination s on the surface potential Y is plotted and discussed. 
‘ithe fast levels are responsible for the recombination; two or even 
three such levels can substantially contribute to it; but, in gen- 
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eral, one of the fast levels is predominant in surface recombination. 
The values of the capture cross-sections of electrons and holes are 
given in the table. The measured values of the parameters of the 
surface levels depend on the etching method (by means of CP-4 or by 
H505) and on whether the surfaces were freshly etched or a long 

time ago (their previous history); thereby the difference in the 
parameters is, however, not as considerable as should have been ex- 
pected; the concentration of the fast states, and especially their 
recombination capacities show considerable dependence on the pre- 
vious history of the specimens. Finally, the presence of an oxide 
layer on the germanium surface is considered as definitely estab- 
lished; this layer has a complex chemical and polycrystalline struc- 
ture. The layer is the main reason for the complex system of sur- 
face states of germanium. The slow states are found on the outer 
surface of the oxide, being mainly determined by adsorbed atoms, 
whereas the fast states are on the interface Ge-oxide, being mainly 
due to imperfections of structure and extraneous atoms. There are 

5 figures, 1 table and 36 references: 14 Soviet-bloc and 22 non-Sov- 
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iet-bloc. The 4 most recent references to English-language publica- 
tions read as follows: E. Harnik. G. Margoninski, Phys. a.Ghem. 
Solids, 8, 96, 1959; A. Many, J. Phys. Chem. Solids, 8, 87, 1959; 
it.E. Schlier, H.E. Farnsworth, J. Chem. Phys., 30, 917, 1959; Goa. 
Barnes, P.C. Banbury, J. Phys. Chem. Solids, 38, LLL, 1959. 


ASSOCIATION: Instytut fizyky AN USSR (Physics Institute, 5 Ukr 
SSR) 


SUBMITTED : November 5, 1959 
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rate, photo afar 


|: ABSTRACT s 

 P§eld effect of 20 p-type silicon semples etched and doped w 
etching substance, The sumplee had an epproximate resistivity 2500 obmeca end a 
non-cquilibriws volume carrier Lifetime 700 microseconds, The oricntetion of the 
investigated surface was (111). The uethed of etching and electrode deposition 
io described. Heasurmenta were made of the conduativity, photoconductivity, and 
cepacitive photesmf as functions of the externel electrical field applied to tke 
semple surface through & mice plate. The cxperinental set-up for measuring the 
field effect is shown in Fig. 1 of the Enclesure. The photoconductivity and 
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capacitive photoemf were mencured by epplyiug rectangular pulses of white light 

' with fronte up to 5 x lO~7 sec, produced by a roteting mirror. Details of the 

- gemple prepsretion end of the experinentel procedure were described by one of 

- the euthors elsewhere (Snitko, with G. V. Litovchenke, FIT v. 2, 592 end 815, 
1060), The measurements were made at 20C, with the temperature maintained con- 
stent with on ultrethermostat. By comparing the experimental results with the 
theory, the euthore deterainad the parameters of the surface states on doped end 
undoped surfaces. The presence of Lx 19*6 -- 1. x 10734 of gold in the etchant 
gives rise to an additional system of fast eurface states, end also influences j 
the peremeters of the sicw states. The most effective recanbinetion level pro- 
duced by the gold on the silicon surface lies 0.222 6¥ below the center of “he 
forbidden band. This level is of the donor type (Cy = 6 x 10-25 » hole con- 

: eentration 1 x 10°22 em®) » and the concentration of the level depends on the con- 
. tent of gold in the etchent, lying in the range (0.8 -- 4) x 1012 cm-3, To obtein 
small surfece-recombinetion rates in silicoa it is neceasary to employ extremely 
pure reegents and to trent the eurfece in a way that precludes the intreduction 

of harmful impurities. “Zhe uuthors thenk N. A. Fetrov for help with etching 


the semples." Orig. art. hast 6 figures. 
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Fig. Ls Circuit for measuring the field effect. 
‘1 = silicon sample, 2 - electrode, 3 - mica, 4 - square-wave generatcr, 
5 ~ hich-voltage pulse scuvcsa, 6 ~ relay for hv pulses, 7 ~ oscillegraph 


‘coupling circuit, 8 = cireuit for measurement of the conductivity change, 
9 = galvancreter 
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ANTHORS ; ..__Primachenko, Vv. Ye., Litovchenko, V. G., Lyashenko, V. I., 
and Snitko, 0. Ve _ 


. ae Tor | 
TITLE: sisgor ey carrier adhesion on the silicon surface 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2925-2930 


TEXT: This paper is aimed to show that under certain conditions a 
charge accumulation may occur on the silicon surface and that tne 
pipolarity (An = Ap) may be disturbed. This is, however, contradictory 
to the observations made by other authors (see e.g. Phys.Rev.101, 1272, 
1956; Semic.Surf.Phys.,85,1957). The disturbance of bipolarity of the 
intrinsic photoconductivity observed is attributed to minority carriers 
accumulating on fast surface levels. fhe same method of investigation 
was used as described in previous papers (FTT 1,980,1959; FIT 2, 591, 
1960; UFZh,5,345,1960). ‘The specimens were n-type Si single crystal 
platelets 200-400n thick with resistivities of 30 - 200 ohm-cm and volume 
lifetimes of ~1000psec, the surfaces of which had been etched with CP-8. 
' In germanium the bipolarity of the surface photocurrent may be disturbed 
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“only at low-temperatures, but in etched silicon it may be disturbed even 
at room temperature. This is proved (1) by the nature of the photo- 
conductivity relaxation of thin samples if the oscillogram shows two 
exponents with widely differing time constants; (2) by the constant Toh 


of the short-term photocurrent component being inversely proportional 

to the electric field applied, whereas the constant of the long-term 
component ig independent of it; (3) by the fact that the long-term 
component can be caused to vanish by the usual method of trap filling; 
(4) by the long-term component increasing as the temperature decreases, 
while the short-term component decreases and almost vanishes completely, 
this being related to the intensified charge accumulation; in both cases 
Int = f(1/T) follows a linear course; (5) by the results obtained in a 


. gtudy of the kinetics of the field effect also indicating a disturbance 


‘of bipolarity. This bipolarity is also indicated by the field dependenc2 


of Toh and 7 and (7) it is particularly pronounced in samples kept on 


air for a longer period of time after they had been etched. (8) Experiments 
on the condenser photo-emf proved that the disturbance of the photocurrent 
bipolarity of Si is related to a change in the surface charge. Such a 
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Minority carrier adhesion on... B102/B112 
Cn Etv- ne 
disturbance occurs when “G7 @XP pa OK 1 and +N C exp(-E /kT)< 1 
a Cc vp tv 
where ir and ae are the electron and hole trapping crogs sections, Ey 
the energy of the levels relative to the valence band, Mae the electron 


Fermi quasilevel relative to the conduction band, Ty, the recombinative 
lifetime and Ny the effective number of levels in the valence band. 
There are 3 figures. 


ASSOCIATION: Institut poluprovodnikov AN USSR, Kiyev (Institute of 
Semiconductors AS UkrSSR, Kiyev) 


SUBMITTED: February 6, 1962 (initially) June 12, 1962 (after revision). 
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Role of a dielectric in the investigation of the field effect in 


semiconductors. Fiz. tver. tela 3 no.1:15-18 Ja 161. 
(MIRA 14:3) 


1. Institut fiziki AN USSR, Kiyev. 
(Semiconductors) (Dielectrics) 
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G 4300 (1043, 1143, HS) B102/B212 
AUTHORS: Primachenko, V. Ye. and Snitko, 0. V. 
TITLE: The role of a dielectric in investigations of the field 


effect in semiconductors 
PERIODICAL: Fizika tverdogo tula, v. 3, no. 1, 1961, 15-18 


TEXT: One of the most important methods used to study the surface 
properties of semiconductors is the method of the field effect (change of 
the surface conductivity under the influence of an external electric field 
here, the semiconductor is a capacitor plate which is covered with a di- 
electric (mica, strontium titanate) to increase the breakdown voltage. 
Therefore it is of interest to know the effect of the dielectric on the 
surface properties of the semiconductor; several studies made for this 
purpose (among others, by Shao and Morrison) are briefly discussed in the 
introduction. In the following, the authors report on their own experi- y 
ments, First, they repeated the experiments of Shao and found that a 
considerable charge remains on the mica after the electrode has been 
removed unter voltage. MThen,experiments have been undertaken to measure 
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the field effect and the capacitor photo-e.m.f. directly, with and without 
mica, in a vacuum and in air. These experiments were made with n- and 
p-type Ge and n-type Si. As the results obtained were similar, only those 
concerning the n-type Ge (9 = 28 ohm-cm, thickness 340 ) are discussed. 
Fig. 1 shows the change of the conductivity Ae and the capacitor 
photo-e.m.f. , measured for 15 seconds after a constant field had been 
applied, a6 & Suriot ion of the capacitor charge (Q=CV); C with mica has 

25 ppr, without mica, 10.5 ppF. Fig. 2 illustrates the long-period 
relaxation effect of the field for various cases. It is demonstrated 
again that curves recorded with and without mica coincide in dry air and 
in a vacuum, while those recorded in humid air deviate considerably from 
each other. Relaxation is more rapid witp mica. All experiments showed 
consistently that in fields up to 1- 2-10 v/en, no charges are transferred 
from the semiconductor to the dielectric in dry air and in vacuo. Results 
obtained for humid air are indicative of a partial charge transfer to mica, 
which increases with humidity; this is related to the surface conductivity 
- of mica in humid air. There are 2 figures and 9 references: 6 Soviet-bloc 
and 3 non-Soviet-bloc. 
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_} ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of EBystcs of the 
AS UkrSSR, Kiyev) a oat? A 


SUBMITTED: | Apri 30,. 4960 


Legend to Fig. 2: ee i 
Field effect relaxa- ~ «10 
tion for a epee thee: 
charge of i 


-9 
42-10 % coul/em 
(t>5-min). | 
I - vacuum; II - dry: 
air; III, IV - humid 
air; @ with mica; 
o without mica. 
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ag 160. 


ric field oa aaa photo-e.m.f. 


Jl- 
. zhur. 5 ao + 3488-503 
vera (MIRA 13: 211) 


1< Institut fiziki AN USSR. ou aisecriete) 


(Germanium--Blectric properties) 


(Silicon--Blectric properties) 
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5/185, 69/005/ Gurr O07, G2. 
FS Lr/ ay | (rosy) 1276/1500 
AUTOR: Jrynacnenko, y. ¥e, and Snitko, U oy) 
Be 
YITTIs : uEfect of the external electric field oF capacitor 
photo-cemf in germanium and silicon 
PERLODICAL: Ukrayins ‘kyy fizyeunyy zhurnal, v. 2. ho- 4, L006, 
488 -502 
Poaee an experimental study is deseriped which rad the purpose , 
of ascertaining the effect of an external electric field on Lhe x 


capacitor photo-em£ in germanium and silicon, and Lo verify bie 
dependence of this emf on the surface buckling (flexure) of zones 
and on the surface states, as predicted by theory. in addition, 
the Icinetics of the photo-emf was investigated. Reasons are given 
for the failure to observe the cffect of the external field on the 
photo-ent - In the present investigation, the necessary steps were 
tale. to avoid such a failure hus, @-%. the el etric Fielc- 
strength in the ecnpacitoer vas increased to 1.5710 v/em Under the 
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conditions of the experiment, a strong effect was observed of tae 
sternal field on the pnoto-ent in all the investigated specimens 
(nearly 20). Partial results of the investigation were pubLisned 

in earlier works. Experimental method. Thin plates of germanium 

and silicon single erystals were investigated. ‘fo one side of the 
plate, electrodes and probes were applied for measurements of dark 
ana nhotoconductivity. whereas a mica plate was applicd to tne oth- Y 
er side of the specimen. Whe capacitance Y of the capaciter tus ae 
formed, was measurec, it turned out te be much Less than tne cal: 


culated one. the specimens vere illuminated oY rectangular pulses 
Tne capacitor photo-emi Was measured by mesons Of the usual cireult 
(as given in references) a figure siiovs the tine Ge vendence oF 


the photo-emf V, on suitching on and suitching oF. tae excernal 
field. ‘ithe exp riments were conducted bota at somlab oa SGEPe ay. 
in a vacuum. ‘the most important feature of the depenaunec ob Yi, 
on the external ficle U is the existence of two Limitiie values of 
Vv... petween which V, changes in a comparatively narrow interval of 


U as a rule, both Ehe mermaniua and silicon specimens show a 
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shift of the dependence V)(U) towards positive valucs of V,, in the 
case of n-type crystals, 4nd towards negative values of V, in the 
case of p-type crystals. Simultaneously, the effect of Re exter- 
nal field on the dark conductivity was ineasured. The change in sur-~- 
face conductivity Ao is a result of a change in electron- and hole 
concentration in the space-charge layer. Thereby the conductivity 
passes (depending on zone buckling) through a minimum when the re~- 
duction in majority carriers is compensated by an juerease in min- 
ority carriers. It is noted that the correLation between the mini - 
mum of Ag and the region of sharp change of V, is so strong, that 
the slightest change in the method of surface Preatment which 
shifts the minimum of Ag(U) along the U-axis, leads at one to a 
corresponding shift of the curve V.(U). ‘his shows the importance 
of surface zone buckling for the géneration of the photo-em:. 
Measurements of dark conductivity and the minimum of the curve he 
(U) make it possible to determine for each value of U the surface 
potential Y which corresponds to surface zone buckling. Yor that 
purpose the theoretical curve Ao(Y) was calculated for each speci - 
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men. By comparing it with the experimental curve Ao), it was 
possible to determine the dependence Setween U and Y. Further, 

the kinetics of the capacitor photo-emf was investigated. ‘his is 
important in connection with b.0. Johnson's method oF deternining 

the lifetime of minority carriers by means of the relaxation time 

of the photo-emé (Ref. 28: Je Appl. Phys., 28, 1349, 1957), where- \/ 
as the author obtained, in the aosence of an external field, a time \ 
constant which agreed with ,the results oi Ref. 28 (Op. cit), he was v 
unable to investigate the relaxation time of the photo-emz in the 
presence of an external field; this was due to tne small magnitude 

of the photo-em£ Chundreds of microvolts) and to backgrounc erfects. 
it was established that the majority of silicon specimens has 4 
nearly-exponential relaxation of the photo-emf with time cons tant 

y¥. of the order of tens of microseconds. Some of the silicon 
specimens showed a sharp non-exponential relaxation of the photo: 

emf, The surface photo. emf V5 was approximately computed by sever 

al authors, the best of these computations being £06. Johnson's 

(Ref. 12: Phys. Rev.. 111, 153, 1958), this computation was done 
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for a single surface state only. As the germanium and silicon 
surfaces have 4 fast states, it is of interest to generalize John- 
sou's formula for any number of states. V8 is determined froia 


i ay 
vs=-EXeayw ©. ay Ap, (2) 


where Ay ig the relative increase in hole-concentration during 
iLlumination of the specimen. After some transformations one ob- 


tains 
. y —~Y ‘a! 
nee —2) +3 BP; 


te’ pat eNO, (11) 
7 


, as - | +1 npn T)> 1] 
pe | = npn 7) <1 ‘ 
QFN; 


ihesere et Pa (Y¥- tn hav) —2 ool Cie aad 
/ nL (-b 12 


where 
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Formulas (2) and (11) determine the dependence of the photo-cmt 

vs on the surface potential and surface states. #igures are shown 
with theoretical and experinental curves Vp(¥). It is noted that 
the agreement between theory and experiment is good qualitatively 
only, whereas quantitatively there are discrepancies; these may 
be due to neglecting slow surface states, and to errors in deter- 
mining the surface potential and surface states. #urther, the 
drop is considered in the capacitor photo-em£ which depends on Eins 
For silicon, the time constants ~ and V are not only of diff" 
erent magnitude (in the absence offan external field), but their 
dependence on Y is of a different character too. it is likely 
that the formation of a p-n junction at the silicon surface nin- 
ders the relaxation of the photo-emf£. The magnitude of T ,, is 
determined by diffusion processes and surface recombination. ‘the 
surface conditions (sone buckling, and surface states) have a con- 
siderable effect on the photo-em£ of silicon aud germanium. the 
surface potential Y can be determined in principle by comp aris 
experinental and theoretical values of Vp) and Vp). But such 
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a method is inaccurate owing to the Gifrficulties 
account all the surface states by means 
ing the parameters 
accuracy of (2-4) ki/e). 
determine Y from tT, = R75 

p 73 


method has the advantage of 
Face states. The authors object 
cit) of determining Y, 
method of determining the 
capacitor photo-emf, 
3 figures, 1 table and 35 references « 

Soviet-bloc. The 4 most recent refere 
publications read as follows: |. 
Syst, Techn. J., 35, 1019, 1956; 

153, 1958; 4.0. Johnson, J. 

J. Phys. Chem, Solids, 8, 87. 


1959. 
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Results of discharging patients in scarlet fever cases on ths 14-15th 
day of the disease. Zrur,mikrobiol.,epid.i immn. no.3:29-33 Mr '54. 
(MERA 7:4) 


1. Iz Kiyevskoy gorodskoy sanitarno-epidemiologicheskoy atanteli 
(glavnyy vrach ¥.1.Yuvzhenko) 1 kliniki detekikh infektsionnykh 
bolezney (zaveduyushchiy - professor A.V. Cherkasov) Kiyevskogo 
meditsinekogo inatituta na baze 5-y Kiyevekoy detskoy infextsionnoy 
bol'nitsy (glavnyy vrach A. L,Shekhet). (Scarlet fever) 
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DANILEYCHENKO, 0, A; BELYAKOVA, Yo, M.; KABANOVA, T. A.; PRIMAK, D. 0, 


Study of the effectiveness of antipoliomyelitis vaccination in 


Kiev. Mikrobiol. zhur. 24 no.1:10-15 62. 
the city of Kiev (ache 187) 


1. Kiyevskiy nauchno-issledovatel'skiy institut epidemiologii 
4 mikrobiologii i Kiyevskaya gorodskaya saniterno-epidemiolo- 
gicheskaya stantsilya. 
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TISHCHENKO, I.T.; PRIMAK, D.0.; SILYAVKINA, A.N.; SOFIYENKO, N.Ya.; 
SHEKHET, A.L.; NEVIDNIKH, A.A. 


Ways for decreasing and eradicating diphtheria in Kiev. Zhur. 
mikrobiol., epid.i immun. 32 no.12:106-109 D '61. (MIRA 15:11) 


Ll. Iz Kiyevskoy gorodskoy sanitarno-epidemiologicheskoy stantsii 
i 5-y detskoy klinicheskoy infektsionnoy bol'nitsy. 
(KIEV—-DIPHTHERIA~-PREVENTION) 
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' AUTHOR: Shcherban', A. N. (Academician); Furman, N. I. (Candidate of 
, echnical Sciences); Primak, A. V.i Belogolovin, N. S.; Tarasevich, V. N. 


TITLE: High-stability transmitter for a frequency-type telemeter with a weak- 
i signal sensor 


' SOURCE: Avtomatika i priborostroyeniye, no. 1, 1964, 47-50 


| TOPIC TAGS: telemeter, frequency type telemeter, telemeter sensor, telemeter 
"weak signal sensor, telemeter transmitter, frequency type telemeter transmitter 
| 


ABSTRACT: The development of two versions of a new transmitter: (a) witha 

; Magnetic d-c amplifier and (b) with a semiconductor d-c amplifier, is reported. | 
' The magnetic amplifier was invented by A. N. Shcherban', R. A. Kaplan, and 

‘A. V. Primak (Author's Certificate no. 153676). A controlled transistorized LC ! 
_ oscillator is used as a source for supplying a differential magnetic amplifier ie ~ 
, which, in turn, controls the oscillator frequency. The sensor frequency may 
“vary from d-c to 1,000 cps. Laboratory tests demonstrated the frequency it 
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stability at 0-60C ambient temperature and -25%+10% variation in the supply 
; Voltage. An IM-3 methane indicator was used as a sensor. However, "the use of: 
, the transmitting device in mines was hampered by the complexity of the magnetic 
‘ amplifier, difficulty in its alignment, large size, and considerable inertia which 
| caused a frequency-conversion collapse on rapidly varying signals."' Hence, a 
| gemiconductor amplifier was developed instead; input impedance, 230 ohms: 
load impedance, 60 ohms; input current, 61 microamp; output current, 4 ma; 
| K, = 65; K, * 1,200. The transmitting device is being adapted for IM-3 and 

| AMT- 2 methane monitors at the "Krasny*y metallist" Electromechanical Plant, 


s Benator: Orig. art. has: 4 figures and 1 formula. 


_ ASSOCIATION: Institut teploenergetiki AN UkrSSR (Institute of Thermal-Power 
| Engineering, AN UkrSSR) 
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PRIMAK, F.Ya., prof., doktor med.nauk 


State of the cardiovascular system in wound infections and sepsis. 
(MIRA 11:1) 
1, 2 klinichnogo viddilu (zav. - akad, M.D.Strazhesko) Institutu 


klinichnoi fiziologii AN URSR (direkotor - akad. 0.0.Bogomolets' ) 
(CARDIOVASCULAR SYSTEM~-DISBASES) (WOUNDS) 


Medych.zhur. 17:199-215 '47, 
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PRIMAK, F¥.Ya., prof., doktor med.nauk 


Main clinical oeculiarities of anergic and hypoergic forms of 
wound sepsis. Medych.zhur, 17:216-225 '47. (MIRA 11:1) 


1. 2 viddilu funktsional'noi terapii (zav. - prof. F.Ya.Primak) 
Ukrains'kogo institutu klinichnoi meditsini (direktor - akad. 
M.D.Strazhesko) 

(WOUNDS ) 
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PRIMAK, F.Ya., prof. 


State of capillary circulation, arterial and venous pressure, and 
oxygen consumption in hypertension. Medych.zhur. 19 no.1:79-89 
hg, (MIRA 10:12) 


1, 2 klinichnogo viddilu Institutu klinichnot fiziologii im, akad. 
0.0.Bogomol'tsya AN URSR (zav. viddilu - akad. M.D.Strazhesko). 
(HYPERTENSION) (BLOOD PRESSURE) 
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PRIMAK, F.Ya., prof. 


Chronic pulmonary insufficiency in hypertension. Medych.zhur. 21 
no.6:14-19 '51, (MIRA 1:32 


1. Z fakul'tetskoi terapevtichnoi kliniki (zav. klinikoyu - akad. 
M.D.Strazhesko) Kyivs8kogo medichnogo institutu (direktor - dots. 
T.Ya.Kalinichenko) 
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Significance of pulmonary and coronary insufficiency in hypertension. 
Klin.med., Moskva 29 no.2:31-40 Feb 51. (CLML 20:7) 


1. Of the Ukrainian Institute of Clinical Medicine (Divdetene= 
Academician N.D. Strashesko, Hero of Socialist Labor), Kiev. 
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AIEKSEYENKO, I.P., doteent, redaktor; SHAMRAY, Ye.F., professor, redsktor; 
CHAYKA, Ye.l., professor, redaktor; MAN'KOVSKIY, B.U., professor, 
redaktor; CHERKES, A.I., professor, redaktor; PRIMAK, FP.Ya., professor, 
redaktor; LIKHTENSHTEYN, Ye.I., dotsent, vedaktor: PHOLTEYS" V.Y., 
dotsent, redaktor; GLUZMAN, F.A., redaktor; LOKHMATYY, Ye.G., 
tekhnicheskiy redaktor 


(Pathology of the cardiovascular system in clinical treatment and 
experiment] Patologiia serdechno~sosudistoi sistemy v kliniki i 
eksperimente. Kiev, Gos. med. izd-vo USSR, 1956. 241 p. (MIRA 10:2) 


1, Kiyev, Meditsinskiy inatitut imeni A.A.Bogomol'tsa. 2. Deystvitel'- 
nyy chlen Akademii meditsinskikh nauk SSSR (for Man'kovskiy) 3. 
Chlen~korrespondent Akademii meditsinskikh nauk SSSR (for Cherkes ) 


(CARDIOVASCULAR SYSTEX--DISRASES ) 
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STRAZHESKO, Hikolay Dmitriyevich; AYZENBERG, A.A., professor, redaktor; 
YEVTUKHOVA, M.L., dotsent, redaktor; KAVETSKIY, P.Ye., professor, , 
redaktor; LIOZINA, Ye.M., dotaent, redektor; MIKHNEY, 4.L., ; 
professor, otvetstvennyy redaktor; PRIMAK, F.Ya., professor, 
redaktor; SAYKOVA, V.V., dotsent, redaktor; CHEBOTAREV, D.F., 
professor, redaktor; YANOVSKIY, D.N., professor, redaktor; 

SHEZHIN, MoI., redaktor isdatel'stva; RAXHLINA,N.P., tekhnicheskiy 
redaktor. 


[Selected worxa] Isbrannye trudy. Kiev, Isd-vo Akademii nauk 

USSR. Yol.l. [Problems in the pathophysiology of the circulation 

of the blood] Problemy patofiziologii krovoobrashcheniia. 1955. 398 p. 
VYol.2, [Problems of sepsis, endocarditis, rheumatism, physiology 

and pathology of the organs of digestion] Problema sepsisa, endokardita, 
revmatisma, fisiologiia i patologiia organov pishchevareniia. 1956. 

365 »v. (MIRA 9:7) 


1. Deystvitel'nyy chlen AN USSR (for Xavetekiy) 
(PHYSIOLOGY, PATHOLOGICAL) 
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: “oe"OY I nical aspects cf vascular asthenia in diseases of the digestive 
organs. Vrach.delo no.12:1275-1278 D '57. (MIkA 11:2) 


1. Kafedra propedevtiki bnutrennikh bolezney (zav. - prof, F.Ya, 
Primak) Kiyevakogo meditsinskogo institute. 

(DIGESTIVE ORGANS--DISBASKS) 

(BLOOD VESSBLS--DISEASES ) 
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,OERPTA MEDICA Sec 6 Vol 13/3 Internal Med. Mar 59 


158t. ACUTE TOXIC SEROUS MYOCARDITIDES AND THEN SIGNIFICANCE IN 
THE CLINIC OF INTERNAL DISEASES (Russian text) - Primak FF. Ya, 
SOVR. MED. 1958, 22/4 (59-64) Tables 2 ; 
The clinical picture of acute toxic serous myocarditis is given and the fact 1s 
stressed that in the majority of cases a discrepancy is found between the patient's 
subjective state and the clinical findings. Generally acute toxic serous myocard- 
itis may be present in focal infection (especially when it became more active), in 
intoxications, etc. Wound infection with general septic reaction and wound sepsis 
may be accompanied by acute toxic serous myocarditis. Acute toxic serous myo- 
carditis was observed in 126 patients; in 8 patients the cause was unknown, in 70 
patients it was due to recurrent tonsillitis, in 35 patients to hepatocholecystitis 
and in 13 patients to polyserositis. Relapses of myocarditis may initiate a chronic 


myocarditis. Mestan - Prague (XVIII, 6) 
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Role of serous myocarditis in clinical aspects of eee the 

di ith summary in English]. Vrach. delo no.1:9-14 '59. 
apeceream ce i (MIRA 12:3) 
1, Kafedra propedevtiki ynutrennikh bolezney (zav. - prof. F.Ya. 
Primak) Kiyevskogo meditsinskogo instituta i I-IT terapevticheskiye 
otdeleniya bol'nitsy er Oktyabr' ee revolyutsii. 
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PRIMAK, F. Ya,, prof. 


= ee by 
"Senility, hypoxidosis, and the lymphatic system. Vrach. delo 
no,6:57-62 Je '62. (MIRA 15:7) 


1, Kafedra propedevtiki vnutrennikh bolezney Kiyevskogo medi-~ 
tsinskogo instituta. 


(AGING)  (ANOXEMTA) (LYMPHATICS) 
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Problem of general and particular factors in climical pathology. 
Nek. filos.vopemed.i est. no.22319-328 '60. (MIRA 15:7) 


1. Kafedra propedevtiki voutrennikh bolemey Kiyevskogo meditsinskogo 
instituta imeni Bogomol'tsa. 
(PATHOLOGY) (MEDICINE, INTERNAL) 
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PRIMAK, F.Ye., prof. (Kiyev) 

Feofil Gavrilovich IAnovsxii as a teacher. Vrach. delo no,9:143-145 

S "61, (MIRA 14:12) 
(IANOVSKII, FEOFIL GAVRILOVICH, 1860-1928) 
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Role of the October Revolution Hospital in Kiev in the development 
of Russian angiocardiology. Vrach. delo no. 3:144-146 Mr ‘61. 
(MIRA 14:4) 


1. Kafedra propedevtiki vmutrennikh bolezney Kiyevakogo meditsinskogo 
instituta na baze bol'nitsy imeni Oktyabr'skoy revolyutsii. 
(CARDIOVASCULAR SYSTEM—DISEASES ) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001343020017-0" 


